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Introduction

This report covers the present status of work accomplished on the
105 Program for the month of October.

During the month of October the design considerations have been
consummated in a firm approach in most areas. 6HSome breadboarding

hag been completed and tested, and in the remaining areas all

drawings have been finished and released for fabrication. This

perlod was concluded with a general progress review with the 25X1A
customer's technicael representative here at Il This report

follows the basic configuration as established in the initial

report with the addition of a 1list of all items which have been

changed due to request since the initlation of the program.

General Configuration

It 1s not anticipated at this moment that any maejor changes have or
will occur in the overall initisl external configuration, which were
not reported last month. The original problem of meetling 6 chips

per minute now scems to be feasible. However, this time requirenent
1s 8t1ll close, and we may be required to drop to somewhere between
5«6 chips/min, which we have been told would be acceptable, Therefore,
the procedure outlined under magazine configuration will be followed.
Individually all other design functions are beilng formulated with the
exception of the chlp ejectlion mechanism, which has been delayed due
to lack of information we had expected to receive before the first

of October. In order to alleviate thies bottleneck, we will submit
our proposal of an approach we helleve to be extremely simple and in
keeping with original concepts ae discussed at our meeting in August.
The overall basic console will probably be constructed in two baslc
units which visually look like one, This will sllow us to isolate
guch 1tems as vacuum systems, film drive, magazine, and actual chip
mechanisme from the electronics, fluid pumps, etc, that may need
cooling or have vibrating members, thus giving us better control
during actuasl exposure., Resolution testing has definltely shown
this to be extremely criticel, and isolation of this form may be
necessary to meet the minimum requirement of resolution.

-l-
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Mggazine Configuration

Qur epproach to the overall megeazine configuration is as discussed

at the meeting here on October 28 and 29, evolving out of the concept
of & verticelly rotating wheel. Visuelize this as something like a
farris wheel with four individual platens, at 90° increments, maintained
on & fixed circumference during rotation, but being pushed out and
pulled in as an operation is performed in each gquarter posltion.
Vertically, at the very top, will be the cassette magezine, which
holds the unexposed raw chips. Upon command & chip will be ejected
from the caessette onto the upper-most platen. Vacuum will suck 1t
into position and verify it has seated correctly on the platen. The
platen will now be pulled in toward the center and rotation will then
take place through 900, at which time the rotation willl cease, the
plaeten will be moved out to the Data Recording Position. At the "
completion of the data recording the platen will move back in and
egaln rotate 90°., This in and out motion will be approximately 3/k".
In station 3 the platen willl agailn move out and make contact through
the liquid gate with the film plate. The information aresa will now
be exposed. The platen will again retract and rotate to station k4,
where the fully exposed chip will be ejected from the rotating
sequencing wheel.

Design has progressed to the point where 1t is safe to say it is not
only feasible but, from a practical point of view, hag lower inerties,
less mechanisms, and 1is @& considerable improvement over all past
configurations. In the long run, this should be & saving in time and

w effort, which will allow us to make the required six chips per ninute.

Breedboard drawings have been made for this entire area and have been
released for fabrication. Completion of these components ls antici-
pated by the end of this month, assembly approximately one week later,
followed by final testing. Thils breadboard will include a liquid gate
and be adaptable for varlous approaches. The initial concept of the
ligquid gate was designed so that the fllm goes through a continuous
operating bath. However, i1t has been anticipated that an approach
will be attempted to apply the liquid to the film by a flushling means,
doing away with the continuous beth. This would solve considerable
design problems, use less liquid, reduce the health hezard due to
toxicity, make our venting problem less severe, and keep the film
clesr of solutions during rewind. '

- -
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Drive System

The drive system breadboard for the film transport has been completed.
Testing has been  conducted to check overall velocity control. Control,
&8 expected, can be malntained smoothly from .1"/sec to 24"/sec.
Additional components are under construction which will be added to
this same breadboard to check the accuracy of positioning at the
X=~drives. This system 1s now being wired into this breadbosrd.

At the present moment no breadboarding is anticipated to be done on
“wr the y and azimuth drive systeme as they are simllar to the x which is
considered to be by far the hardest to maintain for overall accuracy.

FILM RESOLUTION

Opticel Configuraetion

Our optical testing program has produced some encouraging results.
Initially tests were started using a 200 watt Osram lamp placed
aepproximately 10" away from a resoclution target held flat to a plece
of diszo film. Note; Diazo film was utilized throughout the early
pert of these tests in order to give us better control over development
and to give us a standard base to work with as we went through various
films testing the effect of resolution because of film emulsion
thickness. :
-
Our primary objective was first to prove out the geometry of our —~—
gystem. Baslcally, it was originally assumed that an optical system
was needed to give proper collimation required for high resolution.
However, as the degree of collimation and the effect of angle subm=-
stance of the light source required was not known, testing was
established to evaluate these conditions.

Tests to date have produced results in exdess of 500 lines/mm, using

& filament of ,080 X .025 and at an illumination throw distance of X1A
10 to B0 inches with no apparent degradation in.resolution on diazg.
Coming inside of the 10" the drop in resolution becomes gquite
critical. Similar tests have now been conducted utilizing

| ]
. _ film. At the moment we are achieving better than 400
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lines per millimeter on this film. However, this seems to be the limit.

Continued testing will be finished in the next two weeks, mainly to
evaluate off axis (edge of the format) conditions. The hopes are that
we will be able to achieve the required 400 lines. However, because

of the extreme contrast range which is apparent throughout a re solution
test target in the order of 500 lines, it should be noted, correct expo-
sure is a very critical item.

Based on the above, the illumination system may, therefore, consist of
a light source without optics. If an optical system were to be utilized,

a high degree of collimation would still be required, but the greatest dis-
sdvantage would be that each dirt or dust particle on the gsurface of the
mirror or lens and the glass envelope of the bulb would form a real im-
age on the reproduced chip. The severity of these particles would be
extreme, and therefore, if it should prove necegaary for some reason

at a later date to install an optical system, these problems will definitely
add to the complexity of the overall printer.

Electronics and Systems Logic

The general design of the electronics for the system {s showing good
- progress. The systems logic has been firmed up for approximately 90% ..
of the system. However, during the October 28 and 29 conference here
25X1A - a considerable number of changes occurred. Also, there ssems
to be a slight amount of confusion about certain inputs. In order to rec-
tify this situation, it was requested that we write up the procedures, we
would prefer to have and the orientation requirements which should be
presented to us on the input tape. This is being done and will be for-
warded to the customer at the earliest posaible date.

In the electronics area the control system for driving the film in the X-
system has been breadboarded and finsiized. Wiring is now under way on
the breadboarding for exact positioning circuits. Breadboarding has also
been accomplished for an automatic exposure control system. Preliminary
testing on this has started. Systems logic for the data recording is in pro-
gress. However, bacause of the changes requested in the data recording
area, this must be completely ra-evaluated.

—‘-
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Date Recording

Three 1tems occurred last month to first give us & solutien in the
date recording epproach and then flnally the change in scope require~
ments presented at the October 28 and 29 meeting put us back where we
haed sterted. However, for completeness, the initlel approach will be
described, as 1t 1ls anticipated at thls moment that a version of the
gamne approach can now be worked out to give us our final data recording
procedure.

Because of the inherent restrictions placed upon us by design
conslderatlons, speed, and silze, as reported 4n the flrst progress
report, consldereble problems were encountered in trylng to flrm up
the data recording procedure. However, an attempt to utilize a
hlgh=speed typewriter which could produce a master type negative that
could then be pulled gquickly into position to record sll dgta with
one qulck flash was investligaeted. Thile approaech gave us two funda=-
mnental advantages over anything dilscussed previously. First, by
making up & master negaetive at the time that the tapes were originally
read, did awvay with electronic storage and, secondly, gave us & suf-
ficlent period of time so we would not interfere with the 6 chips per
minute requirement. Also, now that the megezlne sequencing wheel was
vertical, we had sufficlent room in thile area for such a device,

A search was made of all exlsting commerclal typewriter approaches.
None were found applicable; however, & continulng search in the
graphlc arts field produced a number of machines which are now being
bullt with features which could be utllized.

One of these, manufacturcd by_ with certain changes, 1s bhelng
seriously considered. However, to make this system feasible, the
material to be typed on must produce & clear charscter with a dark
background, he extremsly tough, not easlly scratched, and sufficlently
thin to easily roll and be transported. A number of specilalized
carbon papers were tried., None of these after belng punched left s
gufficlently good, clear character, and sll easily marked. Fortunately
8 new conversion film called Cronapress, which is ,002 thick and is
manufactured by [IIIIIIIINIGNGEEEEEEEN 2c tried. Using this
_film in the normal method would require altogether too long

25X1A 25X1A

“5a
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e period of time, as [N rornally requires dying, stebilizetion,
and finalized drying. However, it was attempted to do the same without -
going through the dying process on & clear sheet. For our purposes
results seem excellent. conglsts of a mylar base with a
surface of bubbles. When these are pressed, the bubbles collapse and
make the background translucent. No residue 1ls left to dirty or
damage the mechanical operation,

Operational procedure would be as follows:

As the tape is read, & pulse will'be supplied to the printing unit.
The printing unit conslsts of & stepper motor which rotates a
circular font upon which ere placed the alphanumerical characters as
required. The position of each individual character is recognized and
maintained by a magnetic pickoff. As esch character is called for by
the tape, the wheel rotates within 50 m.s. to the desired position,
The [N :tcvpe vwhich is directly below the wheel has indexed
into the proper position, at whic¢h time a hammer operated by a
solenoid compresses the bubbles on theH film, leaving the
proper character. This process 1is carried on un il &8 finalizgd
mester is completed. The master is then moved into position in the
date recording chamber, at which time an individual flash reprpduces
the finished generated data on the final chip. Additional chlps are
made by repeated flashing. *

Current Status of Work in Problem Areas

Thae current work being conducted on this program has now reached

the phese where most 'approaches have been formulated. Some bread-
boarding has been completed and approximately 90% of all remaining
breadboard parts are in fabrication. It is anticipated that
fgbrication of all parts will be completed during this month and
final assembly of all breadboards should be complete around the 10th
of December. Our major problem area at the moment is time. Unfore-
tunately, with the amount of breadboarding regquired and the testing
results that we need to complete during Phase I, we are ruaning very
tight to schedule. Until the changes which occurred at our last
meeting with the customer, we had antlclpated completion of Phase I
for submiseilon by January 15. Every attempt is still belng made toO
hold this date. :

—6-
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Meetings with the Customer 25X1A -

Only one meeting was held with the customer during the month of
October. This was at [l on October 28 anda 29. At this period of
time a complete review of the entire 105 Program to date was cone-
ducted. The customer was presented with the results of our resolution
testing accomplished "in the procéseing group. Our present approach
10 system logic and electronics was outlined in detall and the conp-
plete mechanical configuration discussed. A presentation of our
+data recording approach was outlined and test results shown. Cone
currence of our approach to date secemed satisfactory. It was re=-
quested, however, that we attempt to solve the liquid gate problem
by flushing rather than a Permanent. cleaning bath. Thus, keeping
the film free from liquid exeept when & chip was to be made.

Projected Work for the Next Monthly Period

The projected work for the next monthly period will be as follows:

It is anticipated that all component parts of the various breadboards will be
finished and final assembly completed by the 10th or the 15th of December.
Design will continue in all areas and by the latter part of this month into the
control configuration and start of the external configuration. A more detailed
investigation of the data recording area to solve new problems recently pre~
sented with the additional binary output will be.conducted,

7

i
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APPENDIX A

Reguestced Chaengees to Date

The following requests have been maede. Some of these are changes in
gcope, Oothers are purely ection items which wilill take place as the

program progresses. These are listed below.
Ttem Chénge
A | Request that the number of repetitive prints to be produced

change from the original 15 to 99.

"B Change origingl number of 10 security clessifications to a
‘minimum of 50 and they would like to see 99.

C Add 8 rear projection viewer of ten to fifteen power
magnification to view the immedlate ares around the center
of the format. The viewed area should be approximately
1/8 to 1/4 dinch.

D In order to take care of the conditions for a negative,
which may have a 90% cloud cover with minute patches of
detail showing, add an incorporate with Item C above, a
gseparate photocell pickoff to determine exposure. This
wlll incorporate and override the normel sutomatic ex-
posure control to allow the operator to select either
exposure by the auxiliary or auvtomatic exposure control.
It should be understood that en suxiliary exposure control
of this sort would reguire some operator judgment.

E Request that we propose an alternate method for placing
the exposed chip in the processing chip holder and the
chip holder in the processing magazine., This was not
origlinally our concern. However, present approaches which
have becen presented are not satisfactory and deviate

n8-
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Itenm Change
E drastically from discussion in August. We, therefore,

(Cont'd) will prepare a proposal on this item to be presented before
‘November 20.

F It has been stated that film to be delivered to ug in the
future for use in this machine will have 8 waxed coating.
No major problems are anticipated in thils area unless the
wax contaminates the freons solution or the wax lncreases
ilm thickneses and +thus handling ability. It is understood
samples will be supplied to us in the near future.

G We wlll check parity in both the longitude and traverse
directions. Parity was not congidercd as part of the
original proposal. :

" A recquest has been made to insure position accuracy of .01
millimeters when aligning fiducilal marks under the magnifier
of Item C. This does not mean that the system will have to
respond to .01 millimeters on the tape control but only
that, visually, when a man has established his cross hairs
to his fiducial position he be able to control the servo
in such a way that he can positlon the cross hairs visually
to a position of .0l millimeters or .000L". This item mey
be a serious problem as it was pointed out that the
original RFQ had asked Tfor accuracy of 1 millimeter in 15
inches. Also, our proposal speclfied the 1 millimeter in
15 inches and & .1 millimeter of alignment between fiducials
and center of registration. This is e factor of approximately
10. The implications of the above are not fully known at
this time and are being investigated at the mounent.,
Depending upon the breadboard results, this may or may not
be a gerilous request.

I Electronically several problems were encountered in the

method in which information on the original tape-input
would be supplied. We will, therefore, write up the

Approved For Release 2001/03%6CRHA-RDP78B04747A000400040048-2



Approved For Relaase 2001/03/@f CRBTRDP78B04247A000400040048-2
25X1A |

1 November 1964

Item Change
I procedure we would like to have supplied to the machine

(Cont'd) for operation and supply it for confirmation. Problems
in this aresa will then be ironed out at & conference at
@ later date. Note: This discussion 1s included sas
Appendix B of this report.

J We are to investigate the feaslibility of & power drive for
fingl positioning of the magazine rather than the original
proposed manuel control originally anticipated.

K Invesgstigate that & mechanical reset be sdded o the machine.
That is, in case the megazine Jams, power failure, or any
one of numerous things which could happen, that the entire
system could be reset back to start from scratch., At the
moment it is not known whether this will be a necessary
item or not. As presently cavisloned this regquirement may
be successfully taken care of bv an electronlec reset
previously censored.

L We were informed and agreed that whenever two rolls of
film are utilized, 1t will be the operstor's function to
decide which roll of film and how 1t will be combined
.w1lth the tape input.

M The lineup between the fiduciel mark and the 1ndex mark
may be to elther the top or the bottom of each or elther
roll of film used in this system. This item becomes a
clarification of intended use only and does not represent
any physical change requirements not previously considered.

N Requested that instead of utlilizing the original
33=-telctype asked for that the 35 ASR teletype be used.

0 Requested a complete change of date recording requilrements,
vhere we will malntein the same alphanumerical display

originally requested, but will increase the binary output
by double the aslphanumerical display.

«l0=
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Change

Requested that the output which has been received fron
either of the two exposure control cells be displeyed and
that & series of buttons, eamch eguivalent to & half a
stop, with a total of three stops, be given so that the
operator may vary his exposure 1n half stop increments
from the normal exposurc as displayed.

The following items werc asked for previously.

Requested that the ASA standard code be uwsed for dats
input and outputs. This presents no problem.

That a complete investigation and report be presented of
the filme that may be utilized with thils printer.

To alleviate some of the confusion resulting from the
original RFQ on footage of film. It has been stated that
the film footage indicator be expressed in one-tenths of

s foot. However, during actual positioning, that is, from
the fiduciel mark to a point of interest, all displays and
units will be in millimeters.

A change 1in size of the original configuration asked for
by us. That the original dimensions of 96" long by 36"
wide be changed to allow the printer to be LO" wide;
however, stlll holding the 36" width in a folded
configuration so that it would stilll pass through a door.
This has been verbally granted.

wlle
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APPENDIX B

Proposed Input

In order to simplify the input circuitry of the chip printer, and
also to be able to present the accession number in any possible order,
it is proposed that the input tape be preceded by the information
required to operate the chip printer, then followed by the accesslon
number. In this way the information in the sccession number need not
be finalized at this date and could be changed at any time without
effecting any circuits in the Chip Printer Unit. The following is a
proposed method of presenting this data.

Message Message
Position Symbol Degcription
1l 57 Information Separator
2 Plus or Minus Sisgn of X positlon
é number Most Significant Digit (MSD) of X
b number Second MSD of X
5 numhexr Third MSD of X
6 number LSD of X
T ST Information Separator
8 Plus or Minus Sign of ¥ position
9 number M8D of ¥
10 number Second MSD of Y

13-
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Position

11
12
13
1k
15
16
17
18
19

20

21
22
23
2k
25
26

27 to B2

Messagze
Symbol

nunber
number
SY\
number
numbler
number
numbex
s
{

number
number

S
number
number

CR

LT

SOM

Alphe Numerilc

-ll-
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Description

Third MSD of ¥

3D of ¥

Informatien Separator
MSD of Azimuth

Second MSD of Azimuth
Third MSD of Azimuth
LSC of Azimuth
Information Separator

MSD of the numbef that represents
s security class ’

LSD of the number that represents
s securlity clsscs

Information Separator

MSD of the number of prints
LSD of fhe number of prints
Carriaée Return

Linc TFeed

Start of Message

56 Position Accession Nunmber
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MesBage
Pogition

63
8L

85 up to 152

153
154
155
156

The first 25 positions on th
Chip Printer. The 27th to t

characters) will be pr

film chip.

26th to the
form. The B83rd and 8hth character
used to control the teletype u

Messeage
Symbol

CR
LF

Alpha Numeric

S

number

number

EOT

to position 152 (a meximum of
machine readeble codes only.

characters,

separator (S,) symbol.
the output film.
parity check sum, which will be

Description

Carriage Return
Line Fecd

Up to 6B Machine Readable Codes
Only

Information Separator
MPC Parity Check
MPC Parity Check

End of Transmission

e input tape will be used to control the
he B82nd charascter (56 Alpha=-numeric

inted in human readable form on the output

8ond will be printed in machine readable
s will not be printed but will be

From tepe position number 85 on

68 characters) the user could add
If the ueer puts in a full 68

then the 153rd character will be an informetion

This character will not be printed out on

The 154th and 155th character will be the MPC

printed out. The 156th character

will be the End of Trensmission symbol, which will also be printed
out. If the user had decided

characters,

t+hen the tape pos
will be the Information
out) followed by the two
Transmission symbol.

to use the full 68 machine readable
ition following the last charascter used
Separator sy

(2) MPC parity checks and the End of

mwbol (which will not be printed
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The American Standard Code, as shown in the attached sheet, will be
used with an even parity conversion. As shown in the attached sheets
marked X3.3.3, the American Standard Code specifies an even parity
for punched paper tape.

The Teletype model 35AW, which has two sprocket feed paper tape
readers begide the paper tape punch and the hard copy priant out,
will be what is required as the input device. This unit has an
output of character parallel and will have separate punch and
regder operator controls.

Film Posltioning

The X position will have a 4 or - sign conversion, which will
indicate positive (#) going to the right of the fiducial and
negative (-) 2zoing to the left of the fiducial. The ¥ value will
be measured negative (-) going down from the top fiducial and
positive (£) measuring up .from the lower fiducial., When working
with the 5 inch or 70mm two channel condition, it wilill be the
responsibillity of the operator to position the chip magazinc over
the proper chaunel and to the proper upper or lower fiduclal, then
press a button to indicate which channel the measurement will be
made on. If two measurements are to be made on the same frame
using the same starting fiducial, then the operator would continue
nds operation without having to reset his counters or realign his
starting point. :

16~
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3.3 Character Parity Sense

3.3.1 ‘Media Characteristics and Requirements

3.3.1.1. Punched Paper Tape .

The proposed American Standard Perforated Tape Code

.for Information Interchange (}(3.2/16—Dec; 19, 1963)

-

specifies even parity per character so that ¥XXISLAX
the characters

KIFECOEEOTOcEEg NULL and DELETE BEREOIHHXIERS
retain the all "0"'s and all "1"'s combinations
KERXYX respectively, including parity.

It is expected that even parity will be used in Edged

Punched Cards for the same reason.

3 .3.1..2 Magnetic Tape

The proposed American Standard-Recorded Magnetic
Tape for Information Interchange (X3.2/73, Jan. 31,
1964) specifies odd parity so that the NULL character

* may be recorded on magnetic tape.

3.3.1.3 12-Row Punched Cards

The représ entation of ASOI; in punched cards is still
under consideration and as ?et there are no parity
requirements in 12-row punched cards unless it is
decided that ASCII be represented in direct binary.
In the case of direct binary representation of ASCII
in pun'ched cards even parity would be required, for
the same reasons as in Séction 3.3.1,1, to handle

the NULL and DELETE characters,

* Approved For Release'2001/03/06 : CIA-RDP78B04747A000400040048-2
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American Standard Code for
Information Interchange

1. Scope

This coded character set is to be used for the general interchange of information among infor.
mation processing systems, communication systems, and associated equipment.

N
2. Standard Code

by 0 0 0 0 L |
be o | o Vo] o | o | !

s 0 | 0 [ 0 | 0 |
bs :
L

ba
L

olojojolnuLL]|DCo | b 0 @ P
olojoli]som|[pci | 1 | A aQ ""l"
olo|i|o|eoalocs| » | 2 | ® | R | | [ 0|
olo| i1 |eom|pcy | # 3 ¢ s : “—N_:
ofi1lolo]| eoT | 254 $ 4 D |.T _U____Q_A
o{1|ol1|wRU|ERR | % | 5 E u N s
o1 |(]o| RU [sync| & | 6 F | v :g:::é:
o 1| 1] 1]8ELL|LEM [(arosy| 7 6 | W s_|.~n_|
i {ololo| FEo | So | C | & | H | X :é____g__
t{ojol 1 HI5k s ) 9 R B
(o[ 1|o] LF | sa | * | : J | z _g____l.__
(o 1|1 [vran| 83 | + : K |-c |
(| 1]o]lo| FF | Sa lcomma)] < L N || ] ACK
(ijolt| R ss| = | =1~ 3|1 1®
Plr{t]jo| SO | Se . > N 4 _ | Bs¢
T [ st 7| 7 1 2 | o |« | § |oet

3. Positional Order and Notation

Standard 7-bit set code positional order and notation are shown‘below with b, the high-order, and
b, the low-order, bit position.

b, by by b, by b, by

Exampre: The code for “R" is: 1 01 0 0 1 0O

4. Legend
NULL  Null/Idle ‘ DC,-DC; ' Device control
SOM  Start of message .DC,{Stop)  Device control (stop)
EOA End of address ERR Error -
: Legend cohlinued.on following page
5
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and Processing Magazine Loading
Itein 1, Appendix A of Monthly
Progress Report #2

1 November 1964

PROPOSED CHIP EJECTION MECHANISM w—
AND

PROGCESSING MAGAZINE LOADING =
o [)37L7S

25X1A

The proposed chip ejection method is illustrated in the enclosed illus-
tration, | No- 1137L-3

As the chip is brought to the ejection station by the platen on the se~-
quence wheel, the platen is pushed forward. The platen vacuum is
now released and light air pressure pushés the chip away from the
platen into the clamping track, One side of the track now bends in
to hold and places 2 slight curve in the film. The film is now held by
its top and bottom edge, and is free to move along the track.

Directly behind the clamping track is 2 rotating belt upon which is
~ mounted the film pusher. The pusher is now brought into contact
. with the edge of the film and pushes it forward into an individual
chip processing holder. '

- The processing holder section is an open container in which indivi-
dual chip holders may be dropped (maximum capacity 36 holders).

A drive screw pushes all holders to a front position ready to receive
the chip and holds this position.

As the chip is firmly placed in its holder, the holder, in turn, is
pushed back into the bottom of the processing chip magazine.

Note: Itis assumed that the magazine can be loaded in this me-
thod based upon previous discussions. Therefore, a method of
pushing the individual chip holds up into the magazine is suggested,
however, if the device which normally does this is satisfactory, it
will be used instead. Some liaison will be needed in this area to re-
solve thig interface.
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,25X1A
I oroec e e ading

and Processing Magazine Loading
Item I, Appendix A of Monthly
Progress Report #2

1 November 1964

PROPOSED CHIP EJECTION MECHANISM
AND
PROCESSING MAGAZINE LOADING
(Contd)

When the chip holder is properly positioned, a cam actuated arm

pushes the holder back into the magazine and holds it waiting for

the next holder to be inserted. Meanwhile the clamping and drive
arm has repositioned for the next cycle. '
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Item O, Appendix A of Monthly
Progress Report #2
1 November 1964

DATA RECORDING

As the tape is read, a pulse or pulses will be supplied to the Printing
Unit. The printing unit will consist of a stepper motor rotating a
circular font upon which are placed the alphanumevrical characters
as required. The position of each individual character is recognized
and maintained by a magnetic pickoff. As each character is called
for by the tape, the wheel rotates to the desired position. The
25X1A I 2o which is directly below the wheel has indexed into
the proper position, at which time a hammer operated by a solenoid
25X1A compresses the bubbles on the I i, leaving the proper
character. This process is carried on until a finalized master is
. produced.

This same master is now indexed to a second printing station con-
sisting of 2 hammer plate and nine individual hammers. As binary
information is read in by the second tape reader the b'm;iary code
is produced on the same mastex by proper selection of the correct
hammers.

The finished master is now moved into contact with the chip in the
data recording position. At the proper moment a contact print is
made by one single flash.

The following items will be required to increase the number of

human readable characters to 56 and machine readable characters
to 128.
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I :ococcc Do Recoring

Item O, Appendix A of Monthly
Progress Report #2
1 November 1964

DATA RECORDING
{Cont'd)

Interface electronics between the teletype unit
and the high speed printer for two different
print cycles.

Controls for operating the two separate tape
readers. ‘

-~

Parity checking (by character).

~Electronic control of the binary character

code.

One additional Tape Reader to be tied in with
the Teletype.
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I orocc! Masnitied kmage and

Photo-Cell Pickoff

Item C, D and P, Appendix A
of Monthly Progress Report #2
1 November 1964

MAGNIFIED IMAGE & PHOTO-CELL PICKOFF

A rear projection viewer of approximately ten power will be attached
to the front of the magazine. This viewer will project when properly
positioned in an area of 1/8=~1/4 inches of that area selected.

Combined with this viewer directly above the microscope objective
will be a beam splitter which directs a portion of the illumination
to a photo-cell, which will measure and establish the correct ex-
posure for that area.

On the main control pianel will be 8 switches. One to switch the ex-
posure control system from the automatic exposure control photo-
cell to this auxiliary photo control. One to allow the exposure sys-
temn to read the normal exposure from either system used. Three
awitches each calibrated in 1/2 stop increments to adjust exposure
from the normal by * one and one-half stops.
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I
. N ‘ftem G, Appendix A of Monthly
Progress Report #2 .

1 November 1964

PARITY

In order to perform the function of checking the parity check sum
(MPC) at the end of the transmission, it will require the following

components.
1. 8 flip flop stages
2. 8 sets of "TAND' gates
3. 8 bit storage register
4. Comparison Circuit
5. Counter to determine when the MPC data is
present,

It is planned to count the proper number of S7 symbols until the
MPC data is present. This number will then be transferred into

a storage register. The 8 flip flop stages will examine the 8 chan-
nels of data code storing for each character whether there is a bit
present or not. At the end of the transmission this number will be
compared to the stored check sum number, if these numbers are
the same the operation will continue if they are different a parity
alarm will be given.

Each character will be given a check for parity. This parity cir-
cuit will require the following components.
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) Iitem G, Appendix A of Monthly

Progress Report #2
1 November 1964

PARITY
(Cont'd)
15 "AND'" gates
- -6 "OR'" gates
B8 Amplifiers
A parity check will be made when data is entered into the system and
when the characters are printed out.
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\ MAGAZINE DRIVE

rive would consist of a motor, lead screw, and con-
e the magazine from its rearfosition to the

The magazine
trol system te m
printing station.

Our feelings at the mome item does not enhance the

operation of the printer bec

{a)  Unit can easily and’quickly be moved into posi-
tion.

(b) Appropriate safe guards will be built in so that
with a mihimum of care,opeXxator cannot dam-

age
Speed of positioning by hand will e much faster.

(c)

item if necessary
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25X1A
Proposed Security Classification
Item B, Appendix A of Monthly’
Progress Report #2
1 November 1964
Ji e
’)/(/ SECURITY CLASSIFICATION

In order to increase the number of security classification from 10 to 99

- types it will require the addition of the following electrical items.
~ 1 An optical code reader ;
—_ P > code eader. —
2. Adciit_ién of stages in the storage register.

3. Special BCD coding to be added to the roll
of film holding the security classifications.

It is planned to read the BCD code from the roll of film which stores the
classification codes. This number will be compared to the stored re-
quested number. A motor will be driven until these two numbers agree.

Functionally, a separate transparent belt will have the security classi-
o fication printed on it. A motor drive will wind this from a supply spool
b across the chip format to two (2) take-up spools by changing the direc-
tion of the motor. This master may be driven in either direction. Se-
curity classifications will be placed in dual groups of approximately 10
classifications each (dual one for each side of the chip). There may be
numerous groups of 10 each.

When the master tape has been positioned to the correct group and
proper classification, a contact print is made to the required chip.

[
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MONTHLY PROGRESS REPORT NO, 1

1October 1964

This Document contains information affecting the National Defense of
the United States within the meaning of the Espionage Laws, Title 18,
U, S8.C., Sections 793 and 794, the transmission or revelation of
which in any manner to an unauthorized person is prohibited by law.
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Introduction

This report covers the present status and work accomplished to
date on the 105 Program.

A complete investigation has been conducted on the approach as
presented in the basic proposal, every attempt has been made to
insure that all functional outputs would remain as originally pro=
posed, while at the same time insuring that all approaches were
technically sound and could fully meet all requirements of the
proposed RFQ,

General Configuration

Design consideration and basic details will, by necessity, change
a good deal of the original appearance. However, at the present
moment, the final appearance is not and until some later date will
not be known.

A study of the overall time cycle; i.e., based upon the original

approach soon showed that the ability to produce ten chips per

¢ M7gS%end became highly improbable., When it was considered that
the film would be picked-up by a vacuum platen then transversed
a specific linear distance, then lowered to the printing stage, an
exposure made, then raised to the data printing stage, exposed
and finally ejected and then required for the platen to move back
to the pick-up magazine. This transport time alone produced fan-
tastic acceleration and deceleration . If exposures alone required
a maximum of two seconds each, this allowed only two seconds for
all of the above requirements.

On the basis of this investigation, it soon became evident that any

approach taken would require time sharing in order to meet the
specification,
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i A secondary approach was investigated wherein the chip would be

‘ ejected from the magazine into a continuous track and then cupped,
the edges of the film were then utilized as a bearing surface and the
i film was pushed from position to position by a continuous belt with

; fingers. In this manner if repetitive exposures were required,
numerous prints would be in various handling stages at one time.

! However, the above approach does not allow for a simple or quick

" method in which to position the film as required during exposure.
Furthermore, all forms of complications occur when the required
rotation must be accomplished., Minimum testing also showed
doubtful results with . 003 {ilm.

| In an attempt to satisfy the shortcomings of this system, the bent
film with the moving belt was replaced with a moving shuttle,
therefore, maintaining the film under a more exact control as it
was moved from position to position. The shuttle would then be
positioned to receive the film, it would then transport it to the
printing station where the vacuum platen picked up the chip,. push
j it through the shuttle, rotated, and then made the exposure, The
L chip was then brought back through the shuttle, held above the

| shuttle until it returned to pick up a new film and the exposed chip
was then dropped into the second tray of the shuttle. As the shuttle
then moved back to the exposure station, the exposed chip was
passed to the data recording station and the same cycle occurred
there.

The above, however, still failed to meet the overall required time
7 cycle and with the additional responsibility which occurred at that
i time of indexing to one of three possible centers, at least twice

' per cycle made it even more impossible.

A careful analysis of the probable time requirements in all of the
: above systems showed that too many functions were and had to

-2 -
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occur in sequence and a different configuration, therefore, had
to be considered which would allow for better time sharing.

By removing the rotation for azimuth from the magazine section
and placing it in the console, considerable time could be saved.
Also, this left the magazine free for a completely different and
much simpler approach. Repetitive exposures could now be
made without setting rotation and derotation fifteen (15) times
during the same period. The same also can be said with regard
to the indexing to various centers. Thus, in each one (1) minute
operation, two (2) functions now occurred, rather than sixty (60)
times with there accompanying savings in cost, complexity, and
reliability.

Magazine Configuration

The mechanical structure of the magazine has gone through an
evolution similar to that of the entire machine., Some of this
has been discussed in a previous section., The final configura=-
tion is still in doubt due to the data recording approach not being
finalized at this time.

General Operation

The operator will move his film upon selection of the desired
frame to the required fiducial location. Once he is there, by
pushing his tape start button the film will automatically position
to the required X«Y and azimuth coordinates. He then may,

if required, view exactly what he will print out, as it will be
masked in the final print. Once this position has been obtained
and he is satisfied that this is the area that is required to print,
he then must reach back and pull the magazine into position
which automatically will lock in the proper spot for registration

3=
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between display image and print image. Having selected the de-
sired number of prints, he now pushes the print button and the
remainder of the operations becomes automatic.

As currently envisioned the magazine consist of a cassette con-
taining initially all 500 chips which may be removed from the
magazine at any time for loading or for separate storage. When
the chip cassette is placed in the magazine it will be locked auto-
matically into position with appropriate spring pressure being
applied. Individual chips are then selected and taken from the
cassette one at a time by an automatic mechanism which ejects
the chip into a large rotating wheel. The wheel cons ists of
four individual slots or holders spaced at 90° intervals. Upon
receipt of the individual chip the big wheel rotates 90° to the
printing station. As the wheel comes to rest a platen directly
above this station comes down in contact with the film chip,
registers it and by vacuum sucks the film to the platen holder.
The platen holder then continues down pushing the chip and its
holding mechanism out of the way and moves the chip through
the liquid gate to the film below. Exposure is then made. Ex-
posure will take approximately two seconds. At the completion
of exposure the platen lifts and air is blown to break the seal
that has been formed between the chip and the film below. As
the platen lifts air is passed across the front of the film chip

in order to dry and clean it. The platen now carries the film
chip through the wheel above allowing two doors to swing

closed below to hold the chip as it is released from the platen
mechanism back into its holding position in the wheel. At the
completion of this period, the wheel again swings 90°, At the
third stage data recording is applied. At the completion of

the data exposure the wheel rotates again 90° to the ejection
stage, If the mechanism to be furnished to us remains as de-
scribed, we will simply drop the chip into it here. When the

-dm
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lst chip is being ejected, the 2nd is in the data stage and the 3rd
is being printed while the 4th is being ejected from the magazine
into the rotating wheel, Each position of the wheel remains for
approximately four seconds. Rotation for each stage is antici-
pated to be one-half second. Total time now is 17.5 seconds for
the first prints with one every 4.5 seconds thereafter or a total
of 10 in 58 seconds.

" Drive System -

The various drive system for X-Y and azimuth which originally
were anticipated utilizing a stepping motor approach has been
discarded due to present loads, inertia and speed of transport
required, No stepping motor is available at this time. However,
stepping motors could be utilized for both the Y system and pos=
sibly the azimuth. Recently, on a program we referred to as IIC
we developed a drive system which gives us a velocity control of:
approximately . 1"/sec. to 30"/sec. This was demonstrated to
the Tech. Rep. here at[INNNIEI Thris drives in its present
form is a velocity servo and will require some redesign to be-
come a positioning servo. A breadboard has been designed,is
now under construction and should be in full operation within the
next two weeks., This type of drive sys tem consist of a torquer
mounted upon each individual spool. The torquers are driven in
opposite directions by an applied voltage which keeps a constant
tension upon the film at all times. When it is required to move
the film in either direction the voltage is removed from one
torquer while at the same time it is increased in the other one.
This allows a very smooth action over the entire range of film
velocities without the normal clogging which is generally pre-
sented in most systems, especially at low speeds.

-5-
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Film Resolution

Optical Configuration

A general investigation has been started on the overall optical and
film problems., Although the original RFQ requested the use of
I i, it is now understood that this was to be an example of
a type rather than the film to be utilized., Therefore, in line with
the customer's requests we have started an investigation of various
films which may be utilized with this piece of equipment.

At the present time various film manufacturers are being briefed 25X1A
on probable films which may be utilized on [ NG A test-
ing program has also been initiated in our processing section to
determine the sensitometric requirements to insure that not only
will we meet the resolution requirements of our RFQ, but also that
the gamma, contrast range and general latitude of the films will
produce the type of tonal range required for good reproduction, In
the same department tests are also being run with diazo to deter-
mine the light source and angle of source required, and the limita~
tions which must be imposed upon the optical system to insure

400 lines/mm output.

The requested [N (il of NN - understand haSbe§§x1,g5x1A

dropped from their line. This has been replaced byl which
now has become | Previous work done here with 105 film
shows a gamma curve so straight that only four (4) individual steps
are generally produced from a step wedge under normal conditions.
This would give practically a black and white reproduction thus
losing a good deal of the detail which will be required for the final
reproduction anticipated, _ work in the past with this
film shows that this range can be expanded (drop in gamma) by
utilizing of various developers.

b=
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This testing is still in the early stages and our inputs so far have
been light, Along with this a literature search is being conducted
on high resolution parallel light contact printing. However, it
seems little has been published on this subject.

Electronics and System L.ogic

Although at the present moment the electrical people are somewhat
hampered by not having a finalized mechanical sys tem to work with
there is still a great deal of work being accomplished without this.
At the present moment most of the external logic has been worked
out. This consists of a basic block diagram showing the entire
electrically logical system. This has been broken down from that
point into individual logic diagrams including:

a. Input Circuit Diagram

b. Program Control Unit Logic Diagram

Servo Control Logic Diagram

Initial Film Drive System Functional Block Diagram
Accession Number Generator Block Diagram
Automatic Memory Exposure Control System

p‘ .

O o0

As all of these are preliminary, nevertheless they are the basis
and background about which the remaining system will be built,
Selection of the exact component to be will be utilized in the
finalized system are being tabulated. A good deal of this will be
ready for review at our next meeting with the customer as antici-
pated in the middle of next month.

Data Recording

Various approaches have been considered in the data recording sec=
tion. These include:

-7
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1. A rotating drum

2, A sliding bar approach

3. A CRT approach

4. A solid state transistor

- 5. Numerous mechanical-optical font
- approaches

6. Various contact printing approaches
utilizing a generated master negative,
For various reasons most of these have
been dropped either because of size,
complexity or anticipated poor results,

- 7. Various searches have also been con-

ducted throughout the graphic arts in-
dustry.

Because of the various requirements of this program X, Y, azi-

o muth, clear viewing area, liquid gate, etc. It is almost impos«

- sible to locate any data recording system in the main console
below the film without the additional requirement of moving the
chip some distance in order to expose data. If, however, the
data recorder is placed in the magazine it increases size and
we must either record through the chip base or raise the chip

l high enough above the film plain to exposure under it. All of

i the above places serious limitations on most systems encoun-

ji tered to date. Investigation is continuing in this area and a

g finalized approach has not yet been selected.
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Current Status Of Work and Problem Areas

Current status of all work being conducted on this program is still
exploratory. Fortunately, a sufficient amount of this has been
done so that design has started to evolve from the boards. The
basic mechanical construction of the basic console is well under
way. Some breadboarding has been started on the drive systems.
Breadboarding will start on the liquid gate within the next month.
Breadboarding of optical considerations is under way. The prob-
lem areas encountered have already been outlined in previously
mentioned parts of this report. The only other problem area
where serious trouble has been encountered during the past three
months has been in the area of security which has been so strict
on this job that Phase I has been seriously hampered by a lack of
cleared people. Our security people have been notified of this as
well as our customer. Every attempt,has been made to find a so-
lution to this problem. Fortunately, during the last four weeks a
sumber of these have been granted so that work for that period of
time has been reaching a much higher level than previously. On
the basis of this clearance delay some slippage will probabl.y be
necessary in Phase L

Meetings With Customer

A number of meetings have been conducted with the customer.
The first meeting was primarily arrange so the interface between
and the processor could be worked out. The agree-
ment was left here that the other processor contractor would supply
us with working drawings for out inte rface requirements within a
month period. This was to be supplied to us on or about the lst of
October. Primarily, we would take a shuttle furnished by them to
us, drop our final chip into the shuttle which would store the chip
in individual frames. We would also furnish a pulse telling when
the chip is in the shuttle and sufficient vacuum upon command to

-9-
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make this system work along with appropriate electrical connec~
tions. We would have to insure that the chip we had exposed
reached this shuttle unscratched, or damaged in any way.

The second meeting was conducted at the same time without the
other subcontractor being present. At this time it was pointed
out that because of the requirement of three individual chip for-
mats the pictorial arca that would require positioning to the ex-
act optical center of each one of these individual chip formats.
This would require individual indexing which would occur at
least twice for each individual chip. We, therefore, asked if
this requirement could be passed back to the customer whereby

" the initial mensuration could mathematically add the individual
displacement onto the supplied tape. It seemed at that time this
could be done. However, we were later informed that this could
not be done and this particular application had been pas sed back
to us.

During the same discussion there was some doubt in our minds
about the RFQ requirement of reading actual footage both in
frames and millimeters. There intentions were explained to us
regarding this and by mutual discussion was resolved the follow-
ing way. The footage counter will not read individual frames as
numbers but will read actual feet.

The Tech Representative has also requested that the ASA standard
code be utilized in the system. A thorough investigation of this
standard has been investigated here and presents no technical diffi-
culties or added scope. However, the request for parity is an addi=-
tional scope item not formerly considered.

Since that time by phone or direct contact other questions have been
discussed. Most of these have resolved themselves by simple dis-
cussion. There is one, however, which should be noted. The original
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specification asked for a machine of 96" long, 36" wide so that
it would pass through a door. We have asked for a spec devia=-
tion on the 36". We will still adhere to the 36" in a collapsed
form, so that it can easily pass through a door, but we would
like the perrogative of building a machine which will expand to
40" after passing through the door. This has been verbally
granted. We also have been asked to do a thorough investiga=
tion of the films that might be utilized with this machine and
the conditions effecting these films. This has been discussed
in the optical considerations.

Projected Work for Next Monthly Period

The projected work for the next monthly period is to conduct the
investigations now under way and carry them as far along as pos-
sible. At the same time to continue on with the design. Further,
to construct those appropriate breadboards that need verification
or understanding. This includes the film drive and mensuration
system and following this will be a construction of a liquid gate
which is to be utilized on the final machine, Later to the same
breadboard will be added a simple magazine movement at the top
which will illustrate both the programming and our approach of
picking up individual chips and transferring them from spot to
spot. That will complete our breadboard effort with the excep-
tion of possible tests that will be done on the optical configura-
tion. These may or may not be combined with the original
breadboard. This will be an automatic exposure control system
breadboarded only to prove our exposure range considerations.
It is not anticipated that the overall optical system will require

a breadboard.
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